Service systems for value co-creation by Smith, Laura A. & Ng, Irene C. L.
 University of Warwick institutional repository: http://go.warwick.ac.uk/wrap 
 
This paper is made available online in accordance with 
publisher policies. Please scroll down to view the document 
itself. Please refer to the repository record for this item and our 
policy information available from the repository home page for 
further information.  
To see the final version of this paper please visit the publisher’s website. 
Access to the published version may require a subscription. 
Author(s):  Smith, LA & Ng, ICL 
Article Title: Service Systems for Value Co-creation 
Year of publication: 2012 
Link to published article:  
http://www2.warwick.ac.uk/fac/sci/wmg/research/ 
Publisher statement: None 
 
  
 
 
 
 
WMG Service Systems Research Group  
      Working Paper Series   
 
  
 
 
 
Service Systems for Value Co-Creation 
_____________________________________________________________________ 
 
 
Laura A Smith 
Irene CL Ng  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
ISSN: 2049-4297 
Issue Number: 01/12 
 
  
 
2 
Service Systems for Value Co-Creation 
 
 
 
Smith, Laura A 
Doctoral Candidate 
Centre for Innovation and Service Research, University of Exeter 
Business School, Rennes Drive, Exeter EX4 4PU, UK 
Tel: +44 (0) 1392 723200 
E-mail: L.A.Smith@exeter.ac.uk 
 
 
Ng, Irene CL  
Professor of Marketing and Service Systems  
Service Systems Group, Warwick Manufacturing Group,  
University of Warwick, Coventry CV4 7AL, UK 
Tel: +44 (0) 247652 4871 
E-mail: irene.ng@wmg.warwick.ac.uk 
 
 
 
 
 
 
 
 
 
 
WMG Service Systems Research Group 
Working Paper Series 
Issue number: 01/12 
ISSN: 2049-4297 
January 2012  
 
 
<book chapter in preparation for Managing Services: Challenges and 
Innovation, Kathryn Haynes and Irena Grugulis (Editors)>
Service Systems for Value Co-creation: Smith & Ng 
 
WMG Service Systems Research Group Working Paper Series – 01/12                                                  3 
 
Introduction  
 
Over the last few decades there has been growing interest from both marketing 
researchers and practitioners in the creation of value (Eggert & Ulaga, 2002). In a 
series of publications on the Service-Dominant Logic (S-D Logic), Vargo and Lusch 
(2004: 2008) review the economic foundations that underpin how value creation is 
understood. In doing so, they put forward a number of propositions, which have had 
a significant impact on current management theory and practice. The central tenant 
of value creation under an S-D Logic is that value is always uniquely and 
phenomenologically determined by the customer. Therefore first, the enterprise 
cannot deliver value but only offer value propositions, and second, the customer is 
always a co-creator of value and therefore a customer’s value-creating processes 
and resources affect the success of a company’s value proposition. Given this 
orientation, and since the context of value creation is not within the firm’s control, 
managing the customer as a co-creator of value-in-use would present itself as a 
major challenge in designing and managing service systems.  This chapter 
investigates the challenges of a service system for co-creation through a review and 
comparative analysis of three widely published cases considered to be service 
systems for co-created outcomes. As a result, six challenges of a service system for 
co-creation are summarised; the determination challenge; the measurement 
challenge; the revenue challenge; the context challenge; the resource challenge; and 
the skills challenge. 
 
 
Literature review 
Approaches to Customer Value in Management: Value-in-Exchange vs. Value-in-
Use 
For centuries, the nature of value has been discussed and debated; in fact, the 
discussion can be traced back as far as Aristotle (Vargo et al, 2008). Part of its 
elusiveness has been pinned down to the foundations of economics and the study of 
market exchange (e.g. Vargo and Lusch, 2004, 2008; Vargo and Morgan, 2005). From 
these foundations, two general meanings of value have evolved – ‘‘value-in-
exchange’’ and ‘‘value-in-use’’ – with each reflecting a different way of thinking 
about value and its creation.  
 
Value-in-exchange is believed to have stemmed from economic thought at the start 
of the Industrial Revolution. Economists of the time, such as Adam Smith (1776), 
theorised about the exchange of goods, produced simply as a means to acquire 
other goods. Value creation therefore was equated to the transactions in which 
these goods were exchanged. In other words, a transaction represented the 
exchange of value between two parties, normally taken to be the exchange of 
producer’s goods and services for its value in money. Whilst in this theory the things 
of value weren’t limited to goods, services, and money, but could include other 
resources such as time, energy, and feelings (Kotler, 1972), they are often equated 
to monetary value, particularly because of its measureable quality. It can be argued 
that this is the dominant way in which value has been viewed for centuries and as 
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such management literature, upon which management practice is based, reflects 
this. Notably, value creation within management literature has primarily taken a 
transaction-centric approach, which has manifested in two streams of literature. The 
first stream, found predominantly in customer lifetime value and customer 
retention, is centred on the appropriation of value by the producer through 
exchange with the customer; here value creation is often defined as the economic 
worth of a customer to the company. As such, it focuses on the value outcome that 
can be derived from providing and delivering superior customer value to the market 
(Payne & Holt, 2001). The second stream from the ‘market orientation’ literature is 
on the creation and distribution of value to the customer through the provider’s 
offering. Conventional strategy literature argues that a company’s success depends 
on the extent to which it delivers to the customer what is of value to them, 
emphasising the linkages between providing superior customer value and achieving 
organisational profitability, performance and competitive advantage (e.g.Slater and 
Narver, 1995; Naumann, 1995).  
 
In 2004, Vargo and Lusch’ seminal paper on the Service Dominant Logic (S-D Logic) 
claims that this is a Goods Dominant Logic (G-D Logic), whereby value is considered 
to be created (manufactured) by the producer and distributed to the consumer. As 
such, within this prevailing logic, value is generally thought to be created through a 
series of activities performed by the producer.  This view has also been referred to as 
a ‘manufacturing logic’ or the ‘old enterprise logic’ by researchers such as Normann 
(2001) and Zuboff and Maxmin (2002) (Chandler and Vargo, 2011). 
 
Figure 1 – Model of value-in-exchange (Vargo, 2009) 
 
 
 
 
This prevailing logic is thought to have resulted in a view of value creation, 
represented in Figure 1, in which the producer of a good or service procures 
resources and activities from a chain of suppliers and constructs an offering through 
the processing, assembly and packaging of these activities, parts and materials. This 
view of value creation implies that the company’s production processes create value 
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for customers through the manufacturing and delivery of an offering. That is, the 
company embeds value in the offering, be it tangible or intangible, by transforming 
raw materials and activities into something that customers want. In this sense, value 
is created by the company in the form of a good or service, and this valuable offering 
is delivered through an exchange in the marketplace for money. Value is measured 
by this exchange transaction, and the customer then consumes or destroys this value 
embedded in the offering they have purchased.  
 
In management literature, this perspective of value creation suggests that superior 
customer value and therefore competitive advantage, is achieved by the producer 
‘adding value’ to the offering to be exchanged in the market place. Levitt (1969), for 
example pointed out that competitive advantage is not created by what companies 
produce in their factories but by ‘what they add to their factory output in the form of 
packaging, services, advertising, customer advice, financing, delivery arrangements, 
warehousing, and other things that people value’. Exploring value from this 
perspective alone may be overemphasising the exchange transaction in the creation 
of value for the customer, as it is shown to only represent one level of value for the 
customer. It has also been shown that value is created after the exchange 
transaction, in a customer’s use of the offering (Lapierre, 1997).  
 
As such, much of contemporary marketing literature has moved the discussion of 
customer value away from the transaction-centric understanding of value-in-
exchange, to the concept of value-in-use. Accordingly, most current literature would 
now describe customer value as that which is experienced by the customer in use 
situations, rather than what is determined by the producer for exchange. In a 
comprehensive definition of customer’s evaluation of value, Woodruff (1997) 
defines customer value as the following:  
 
‘Customer value is a customer's perceived preference for and evaluation of those 
product attributes, attribute performances, and consequences arising from use 
that facilitate (or block) achieving the customer's goals and purposes in use 
situations.’ (Woodruff, 1997: P.142) 
 
This definition captures the dynamic and context-dependent nature of how 
customers judge value, the criteria they use to do so, and the relative importance 
they place on such criteria (Parasuraman, 1997; Payne and Holt, 2001). Thus, it 
reflects the phenomenological nature of value creation, described by Holbrook 
(1994:2006) as ‘an interactive relativistic preference experience’. In their 2004 and 
2008 articles, Vargo and Lusch similarly contend that value is perceived and 
determined by the consumer on the basis of “value-in-use” and that value is 
contextual, experiential and idiosyncratic.  
 
Value-in-use, however, is not a new concept; a customer’s perception of value has 
arguably always been part of the notion of utility (Sawhney, 2006). As Drucker (1974, 
p.61) put it, ‘what the customer buys and considers as value is never a product; it is 
always utility – that is- what a product does for him’. Having said this, value-in-use in 
its modern conceptualisation goes beyond simply the utility of an offering. The idea 
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of utility implies that the customer’s role in value creation is passive and their 
activities are limited to evaluating the benefits of the product or service. In contrast, 
S-D Logic proposes that value-in-use is co-created as a phenomenological experience 
of the beneficiary and as a result, the customer is an active participant in value 
creation.  
Value Co-Creation 
The customer as an active participant in the provision of service has been a central 
theme in service literature, as the customer is seen to play an active role in the 
process of service delivery and as a result, determine the quality of the service 
outcome (see for example Schneider and Bowen, 1995; Fitzsimmons, 1985; Heskett 
et al., 1997; Dabholkar, 1990; Meuter and Bitner, 1998). This active participation in 
service delivery is related to early service literature on inseparability, whereby the 
production of service activities cannot be separated from the customer’s 
consumption, or use, of that service and therefore the customer is inextricably 
involved in the process (Ordanini and Pasini, 2008). Of course it is arguable that this 
may not be the case in every service context; customer involvement may vary 
dramatically across services. For example, there may be very little customer 
involvement in the servicing of a car; the garage does the work with minimal 
instruction from the customer. However, high levels of customer involvement are 
required when buying and tailoring a suit. Herein lays a potential key distinction 
between service co-production and the co-creation of value. Under S-D Logic, co-
production can be viewed as the customer’s involvement in the realisation of the 
company’s value proposition, rather than the value outcome. Value co-creation in 
contrast, is viewed as the customer’s realisation of the value proposition to obtain 
value-in-use (Ng et al., 2008). Under this distinction, customers are always co-
creators of value; they may not always be co-producers of service. 
 
The customer as an active participant in value creation has been a growing concern 
in marketing (e.g. Wilkstrom, 1996; Prahalad and Ramaswamy 2000; Prahalad and 
Ramaswamy 2004; Gronroos, 2008; Gronroos, 2011) and is converged in the S-D 
Logic premise of value co-creation (Vargo and Lusch, 2004, 2008). Central to the 
premise of value co-creation is the notion that companies cannot provide value, but 
merely offer propositions of value; it is the customer that determines value and co-
creates it with the company at a given time and context. Thus, a company’s offering, 
whether it be goods or services, is merely value unrealised i.e. a ‘store of potential 
value’, until the customer realises it through co-creation in context and gains the 
benefit (Ng et al., 2010). This view raises a number of important implications not 
dealt with under traditional transaction-centric management practices. First, value 
realised in context would mean that the social, ecological, and environmental 
surroundings, whilst not possible to control, are endogenous to the process of value 
co-creation (Vargo et al, 2008). Second, customer’s resources to co-create value 
become central towards realising a firm’s value proposition.  
 
Much of the literature views value co-creating entities, be they individuals, groups, 
organisations, firms or governments, as systems, constellations or networks of 
resources (e.g. Normann, 2001; Normann and Ramirez, 1994; Vargo et al, 2008; 
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Vargo and Lusch, 2011). These systems take action, apply resources, and work with 
other systems in mutually beneficial ways to co-create value (Vargo et al, 2008). 
Principally then, both the customer and the firm can be considered to be systems, 
each of which is an arrangement of resources  connected by a value proposition 
(Vargo et al, 2008; Spohrer et al, 2007; Spohrer et al, 2008; IfM and IBM, 2008). This 
is illustrated in Figure 2. 
 
Figure 2 – Model of Value Co-creation (Ng et al, 2011, p441) 
 
 
 
 
From an S-D Logic perspective, a system’s resources can be classified as either 
operand or operant (Vargo and Lusch, 2004). Operand resources are typically 
considered tangible resources, including economic resources goods/materials such 
as natural resources, that require some action on them to create value. Operant 
resources, on the other hand, are typically intangible resources, such as knowledge 
and skills, and cultural and social resources that are capable of acting on operand 
and other operant resources to create value. Each system has the ability to access 
resources from their own system and from other systems through exchange. These 
systems include internal (e.g., own, employees), private (e.g., friends, stockholders), 
and market-facing (suppliers, other economic exchanges) systems and resources 
(Vargo et al, 2008).  This is a developed concept in the case of the organisation 
system and is covered in the field of operations management through service supply 
chain literature. However, thought on S-D Logic and service science suggests that 
customers also deploy operand and operant resources made available to them by 
the firm, by other internal, private and market facing systems and by themselves and 
in that way to realise value-in-use (Arnould et al, 2006). This is what is described by 
the S-D Logic as customer resource integration.   Arnould et al (2006) go further to 
say that the configuration of customers’ operant resources, their family 
relationships, commercial relationships, brand communities, imaginations, 
knowledge, skills and physical powers influence how customers will employ their 
operand resources.  
Customer’s 
Resource 
System  
Organisation’s 
Resource 
System  
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These resource systems are thought to be deployed and integrated in the use 
experience through value-creating processes or resource integration. Payne et al 
(2008) describe processes in this context as the procedures, tasks, mechanisms, 
activities and interactions which support the co-creation of value, and further 
contend that both the customer and the company systems have these value-creating 
processes and practices. The practices and processes of both systems are thought to 
come together in joint interaction or encounter interactions (Gronroos and Ravald, 
2009; Payne et al, 2008). These interactions may exist at varying levels of co-
creation, shown in the centre of Figure 2, and it is argued that such practices and 
processes are the ones that need to be managed in order to achieve successful co-
creation outcomes (Payne et al, 2008). 
 
It has been suggested that co-creating contexts may present opportunities for firms 
to propose offerings that enable better outcomes for customers (e.g. Prahalad and 
Ramaswamy, 2004; Payne et al, 2008, Gronroos and Ravald, 2009). Payne et al 
(2008) go as far as to suggest that the firm, through the development of interactions, 
may create opportunities to engage itself with customers’ work and influence their 
realisation practices/processes and therefore the value emerging from these 
practices/processes. However, as we have depicted through the width of the arrows 
in Figure 2, resource contributed by each system may not be equal throughout the 
context and therefore there are implications for control and power over the context. 
This is because the context for achieving end-states for an offering’s use holds 
greater information and visibility for the customer than for the firm, resulting in the 
customer having access to more contingent resources. For example, a mobile phone 
company may understand that the use of a mobile phone requires some level of 
quietness, privacy for the conversation and good reception for the call; but it can 
only provide the reception. The customer, at the point of use, would need to harness 
contextual and in some cases, material resources (e.g. going into a room) to achieve 
end-states at the point of use. Literature has suggested that service systems for co-
creation may not always result in the best outcomes and in some cases, may even 
result in benefits that are lower than what was expected or proposed (Yip, 2012). For 
example, some authors have implied that while firms and consumers are able to co-
create value, they are also capable of co-destroying value (Echeverri and Skalen, 
2011; Ple and Caceras, 2010). Whilst it is arguable as to whether value that has not 
been realised can be destroyed, it is reasonable to suggest that expected or 
proposed value may result in negative value if the resources and processes for co-
creation between systems are not compatible or aligned. Moreover, as the firm 
designs and manages their system for co-creation, it may involve a re-evaluation of 
organisational principles, structures, and processes, and consequently may represent 
a major managerial challenge (Oliva and Kallenberg, 2003; Prahald and Ramaswamy, 
2000). For example, the ‘DART’ model presented by Prahalad and Ramaswamy 
(2004) highlights Dialogue, Access, Risk assessment and Transparency between 
customer and organisation systems as important building blocks towards a firm 
understanding how value might be co-created. In this model, it is suggested that co-
creation means interactivity, engagement, and equal propensity to act from both 
systems. As such, it suggests that the firm may have to give customers access to 
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information and data to ensure effective learning and to inform customers of any 
risks. Companies have traditionally benefited from information asymmetry between 
the consumer and the firm. If firms strategically manage and design their service 
system for co-creation, that asymmetry may be diminished and firms can no longer 
assume opaqueness of prices, costs, processes and profit margins (Prahalad and 
Ramaswamy, 2004). 
 
As discussed, literature on value co-creation has presented models of value co-
creation and suggested benefits and possible implications of an organisational 
system for co-creation. With the exception of Payne et al (2008), limited research 
has been conducted into how organisations should manage co-creation. This chapter 
goes on to address the question of ‘what challenges do the design and management 
of a service system for co-creation present?’ 
 
 
Method 
 
In order to address this question, the chapter reviews and comparatively analyses 
three case studies, the unit of analysis of which is an individual contract. A case study 
method is an appropriate approach for improving understanding of operational 
issues; it allows an investigation of potential challenges for management and design 
of service systems for co-creation (Eisenhardt and Graebner, 2007). The cases 
presented have been widely reported in a series of publications
1
 (see Ng and 
Nudurupati, 2010; Ng et al, 2010; Ng and Ding 2012; Ng et al., 2011; Smith et al., 
(forthcoming); Smith et al., 2012; Ng et al., 2012) and it is proposed that they are 
representative cases of service systems for co-created outcomes. As previously 
discussed, service systems are considered a dynamic configuration, or arrangement, 
of resources that create and deliver value between the provider and the customer 
through service (IfM and IBM, 2008). Each of the cases is explored in terms of the 
type and configuration of provider and customer resources employed in the delivery 
of a co-created outcome, which is determined by the contract terms.  
 
All three case studies explore maintenance, repair and overhaul (MRO) service 
contracts in the defence industry and were conducted between 2007 and 2010; the 
details of each case is provided in Table 1. Two of the cases specifically contract on 
performance-based outcomes in which the company is tasked to deliver specific 
levels of performance in collaboration with the customer, rather than merely 
provide assets or activities. It can therefore be argued that these contracts in 
particular serve as an exemplar for value co-created and co-produced, where both 
parties are focused on achieving outcomes.  
 
 
 
 
                                                 
1
 This research was made possible through two programmes of research: First, the ESRC/ AIM Service 
Fellowship Programme. Second, a grant consortium funded by the Engineering & Physical Science 
Research Council (UK).  
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Table 1 – Three case studies exploring maintenance, repair and overhaul (MRO) service contracts in the defence industry 
. Provider 
Organisation 
 
Customer 
Organisation 
Equipment Primary Contract 
Outcome 
Contract Pricing 
Mechanism 
Performance Measure People directly 
employed on contract  
Case 
1* 
Aerospace 
Systems 
(anonymised) 
 
(Primary 
Contractor) 
Western-
European 
Defence 
Department 
Fastjet To maintain a defined 
level of available 
mission-ready flying 
hours across a fleet of 
approx 200 aircraft 
 
 
 
 
10+ year (through-life) 
contract 
 
Total value of approx. £946m. 
 
Charged based on an annual 
rate (barring exceptions and 
pain/gain share mechanisms) 
 
Incentives against key 
performance indicators 
Measurement of availability of a 
bank of flying hours of the 
aircraft.  
There was also a non-
contractual key performance 
indicator based on Government 
Furnished Materials (incl 
supplying physical facilities, 
material, data, IT and 
manpower). This was part of 
the Defence Dept’s 
performance measurement in 
delivering the necessary assets 
and manpower for the 
programme.  
+1500 people on a joint 
project team comprising 
the  Defence Department 
Equipment and Support 
organisation and 
Aerospace Systems  
Case 
2* 
Missile 
Systems 
(anonymised) 
Western-
European 
Defence 
Department 
Missile 
system 
To maintain a defined 
level of percentage 
availability of the 
missile system 
 
 
13+ year (through-life) 
contract  
Approx. £156m firm price 
contract, including incentives 
against key performance 
indicators 
The measurement of availability 
in barracks and the availability 
in the “operating theatre” (e.g. 
in Afghanistan)  
 
+1500 people on a joint 
project team comprising 
the Defence Department 
and Missile Systems 
Case 
3** 
ABC  
(anonymised) 
Western-
European 
Defence 
Department 
Multi-
purpose 
military 
helicopter 
engine 
To provide engine 
support on request 
(including preventative, 
scheduled and 
unscheduled) 
Paid on the basis of time and 
material including the actual 
cost of direct labour, 
materials and equipment 
usage, and a fixed add-on to 
cover overheads and profit. 
To respond to requests within 
24 hours. 
 
Measurement against specified 
overhaul turn around times. 
Provider employees only.  
Approx. 30 directly 
incurred on the 
programme. Over 1000 
directly allocated from 
various departments. 
*  
*Cases 1 and 2 relate to a project consortium funded by the Engineering & Physical Science Research Council (UK). Information for these cases has been reproduced, with 
author permission, from the following publications: Ng and Nudurupati, 2010; Ng et al, 2010; Ng and Ding 2012; Ng et al., 2011 
**Case 3 was made possible through the ESRC/AIM Services Fellowship programme. Information for the case has been reproduced, with author permission, from Smith et al., 
(forthcoming); Smith et al., 2012; Ng et al., 2012.  
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Findings: The Challenges of Service Systems for Co-Creation 
The Determination Challenge 
Payne et al (2008) stated that in managing the co-creation of value, business strategy starts by 
understanding the customer’s value-creating practices and processes and selecting which of these they 
wish to support. This positioning within the customer’s processes thus defines the scope of the firm’s 
value proposition. Evidence from the cases similarly suggests that there may be multiple value 
propositions for co-created value, upon which a firm may wish to contract. From the cases, four value 
propositions for co-created systems are found for defence equipment, each representing a different 
service system for the co-creation of value-in-use of military equipment.  
 
These value propositions are (1) the potential performance of the asset in use; (2) the minimum 
disruption to potential use; (3) maximising potential availability of equipment for use; and (4) 
supporting capability for a given operational goal (Smith et al., (forthcoming); Smith et al., 2012). The 
first of these value propositions is representative of traditional manufacturing of equipment, in which 
three firms – Aerospace Systems, Missile Systems and ABC – contracted on the transfer of ownership of 
the equipment. The equipment proposes a certain value to the customer, the Defence Department, in 
use through its potential performance, but is realised almost solely by the Defence Department’s 
customer system in the context of their own operating environment. As such, the only organisation 
system resource supplied for integration is the asset itself.  Second, it was found that organisations can 
co-create for minimum disruption to the asset’s potential performance in use, through collaborative 
support of processes and practices for recovery of the asset at the point of failure. This is demonstrated 
in Case 3, where ABC provides unscheduled support through the integration of organisational resources 
such as time and materials. Third, Cases 1 and 2 contracted on availability for use of equipment 
determined as the ‘readiness’ of a fleet of engines or a weapon system for deployment. In these cases, 
Aerospace Systems and Missile Systems not only contractually provide their system resources for 
integration, but are also responsible for the management and activity of resource integration. Lastly, 
whilst not explicit in any of the case contracts, there was evidence of organisational resources being 
integrated for the capability of equipment in use towards certain operational outcomes. For example, in 
Case 3 the firm was found to provide advice and materials for specific military operations: 
 
‘You can say “right, the serviceable assets – I could take that assembly, that assembly and that assembly and 
build an (asset) good for (a certain performance) and send it to (achieve this goal).’ (Smith et al, 2011)  
 
Analysis of the three cases shows that in designing a service system for co-creation, there may be 
multiple levels of value-creating practice and process upon which the firm can base its value 
proposition. This is the determination challenge of which value-creating processes to contract upon.  
The Measurement Challenge 
In the design of a service system for co-creation, once a firm has determined the value-creating 
practices and process it wishes to support, it is faced with a measurement challenge. Payne et al (2008) 
and Payne and Frow (2005) discuss the difficulty of developing appropriate metrics for value-in-use, 
stating that metrics to measure and monitor the performance of customer relationships are often not 
well-developed or well-communicated. The challenge of developing appropriate measures is illustrated 
in Case 1, where the contracted performance measure for Aerospace Systems is a measurable bank of 
available flying hours. However, Aerospace Systems also adheres to non-contractual GFX metrics, which 
reflect the measures against which the Defence Department is monitored. Therefore, the contract 
measures performance against the value of the equipment in use, but this is not necessarily the only 
measure of value in use for the customer’s achievement of its own goals.  
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The Revenue Challenge 
Related to the determination and measurement challenges is the challenge of how to manage revenues 
in service systems for value co-creation. As shown in Table 1, firms in Cases 1 and 2 charge based on a 
firm price annual rate for availability of equipment, barring exceptions and pain/gain share mechanisms. 
Alternatively, in Case 3, ABC charges based on the actual resources consumed. Although Cases 1 and 2 
operate to a different level of contracted outcome than Case 3, it does raise the issue of mutuality of 
value outcomes. If a service system for co-creation is to be viable, it must hold potential value for both 
the customer and the provider. When considering financial benefits of service systems, it has been 
reported by the National Audit Office that in Case 1, the Defence Department has saved £1.3bn, 
reducing the cost per flying hour by 51 per cent. Similarly, in Case 2 the Defence Department has 
estimated cost savings of £175m over the period of the equipments’ lifetime 
(http://www.defenseindustrydaily.com/). This illustrates potential financial benefit for the customer of a 
service system for co-creation. However, it has been shown in the case of servitization, that a shift 
towards delivering value-in-use is not always profitable for the providing organisation; although it is 
seen to increase revenue, it is not always profitable for the bottom line (Neely, 2008). What is not 
evidenced in the cases is whether Cases 1 and 2 have both benefited financially from a service system 
for co-creation. Arguably, a firm price contract holds an element of risk not present in the revenue 
management mechanism of ABC, which guarantees that a loss is not made, as all direct and indirect 
costs of achieving the outcome are covered. This presents a revenue challenge of service systems for co-
creation. 
 
The Context Challenge 
An S-D Logic perspective of value creation suggests that value created in use is contextual. Therefore 
social, ecological, and environmental surroundings at the point of use, whilst not possible to control, 
would be endogenous to a service system designed for value co-creation (Vargo et al, 2008). As a result, 
the management of a service system for co-creation could be affected by context. Findings from the 
cases suggest that use of defence equipment is dependent on context. Indeed, customer’s usage of 
equipment, and more specifically their repeat and changing conditions of usage, led to uncertainties in 
achieving outcomes consistently.  
 
In all three cases it was found that the variety of use-situations directly influenced the firm’s ability to 
co-create outcomes. In Case 3, for example, the helicopter engine was designed over 30 years ago for 
use in European climates. Circumstances and use situations have changed over the lifetime of the 
engine and now the customer is operating it in hot and sandy conditions in Afghanistan, which affect the 
engine’s performance in use. This is illustrated in the following extract from Case 3: 
 
‘We have deployed equipment out in Afghanistan and then we have other training activities in the UK and in 
Europe, the conditions are quite different, when they’re out in theatre, it’s quite a harsh environment for a 
helicopter, when they come back they tend to require more overhaul of the modules’ 
 
This demonstrates a variety in request for organisation resources dependent on context of use. In 
addition it was also found that over time, with changing use conditions, the firm needed to re-design 
the equipment or install new technologies so that it could be used more effectively. Concurrently, the 
firm would also re-design the service and support activities to facilitate more efficient use of equipment.  
In Cases 1 and 2, where firms contracted on outcomes, findings showed that the variety of use became 
a serious issue as contracts required constant amendment to accommodate increasing sets of 
contextual possibilities. This suggests that contextual variety in use presents a challenge in the 
management of service systems for co-created outcomes. 
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The Resource Challenge 
It has been argued previously in the chapter that in designing and managing a service system for co-
creation, customer’s resources to co-create value become central towards realising a firm’s value 
proposition. Evidence from the case studies suggests that firms integrate customer operand resources 
including material and information resources in the delivery of co-created outcomes. The following 
extract from Case 3 illustrates use of customer material resources in the firm’s practices and processes 
for co-created outcomes: 
 
‘Sometimes we’re using his assets as well.  So if he’s got assets in store then we request that we have those 
parts to use in his (assets).  We’ve also asked our customers whether we can buy some of his stock.’ (Smith 
et al, 2012) 
 
The following extract from the same case provides an example of information required in order to co-
create outcomes: 
 
‘I have to know what they’re doing with it, how many hours they’re (operating) it and what their plans are 
for it longer-term and also some records of the history of each of the (assets).’  (Smith et al, 2011) 
 
As the case evidence suggests, a service system for co-creation requires integration of customer 
materials and information in the firm’s value-creating processes and practices in order to achieve 
outcomes. This may present potential challenges in terms of gaining access to information and material, 
if this requirement is not stipulated under contractual agreements. This thus gives rise to a customer 
resource challenge in managing a service system for co-creation. 
 
The Skills Challenge 
Further to integration of operand resources such as material and information, case evidence also 
suggests that firms may need to transform and align the customer’s operant resources (i.e. people 
behaviours) to achieve contracted outcomes. In fact, analysis of Cases 1 and 2 suggests that both 
behavioural and information alignment between the two systems provide significant explanatory power 
on contract performance (see Ng and Ding, 2012).  
 
Under availability-based contracts like Cases 1 and 2, the customer’s failure to co-create value results in 
the firm not being able to achieve the outcomes they have been contracted to deliver. Hence, the 
customer’s skills and ability to access resources to co-create value becomes the firm’s responsibility. 
Case evidence suggests that Aerospace Systems and Missile Systems put in place structures and 
processes to ensure expectations are congruent and competencies are complementary between 
themselves and their customer, the Defence Department. This was partially achieved through becoming 
fully engaged in the use practices and processes of the customer, so as to understand the pressures 
from the use of the equipment, and to recommend how both the firm and the customer resources could 
be deployed to deliver the outcomes across varying states and varieties of use.  Even in Case 3, which 
was not contracted on availability, there is evidence of customer behaviour transformation. For 
example: 
 
‘Helicopters have got a lot heavier and the flying has got a lot harder, especially in hot climates. Therefore, 
we’re seeing corrosion. [To prevent injury or damage] we’ve instructed that they inspect the engines every 
1,000 hours and any corrosion witnessed on the blades, they’ve got to throw them away and replace 
them.’ 
 
Given the importance of behavioural alignment in the achievement of outcomes, it can be implied that 
firms must develop customer management as a core competence, a point echoed by Prahalad and 
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Ramaswamy (2000). The challenge for transforming operant resources, therefore, may present itself as 
a skills challenge. However, to achieve behavioural transformation is not merely an issue of skill; the 
firm must be in a position to transform the behaviour of customers as well as be empowered for such 
behavioural transformation. In Cases 1 and 2, contractual mechanisms ensure a certain degree of power 
and influence. In Case 3 however, it is likely that ABC has less control over customer behaviour in use. 
 
 
Discussion 
 
A service system for value co-creation, particularly for the delivery of outcomes, changes the boundaries 
of the firm. In the traditional notion of value creation, the customer system was ‘outside the company’ 
and value creation occurred inside the company through its activities; see Figure 1. The company and 
the consumer had distinct roles of production and consumption respectively. Aerospace Systems 
produced an aircraft; the Defence Department used that aircraft as part of a system of resources to 
achieve military operations. Service systems for value co-creation shifts the boundaries of value 
creation; it shifts the skills sets and capability of the company to focus on effects of what they make/do 
and the effects of what customers do in combination for value-in-use. It redraws a system to focus on 
joint system capability of customer and company.  
 
The transition from practices under the traditional view of value creation to practices with a co-creation 
view is not a minor change, as the six challenges suggest. Indeed, this chapter proposes that service 
systems for value co-creation face at least six challenges in design and management; a determination 
challenge; a measurement challenge; a revenue challenge; a context challenge; a resource challenge; 
and a skills challenge. These challenges are in part due to the two primary implications of an S-D Logic 
view of value creation, as discussed early in the chapter. First, value-in-use is realised in context and 
therefore would mean that the social, ecological, and environmental surroundings, whilst not possible 
to control, are endogenous to the process of value co-creation and therefore to the provider’s service 
system (Vargo et al, 2011). This is because value-in-use is state dependent and even when the customer 
and the company do the exact same thing each time, the state of the world changes and together with 
it, the way the service is being delivered (Ng et al., 2009). Therefore, a service system for co-creation 
would compel the company to better understand customer needs and usage requirements across 
differing environmental conditions, so that customers are able to realise the company’s value 
proposition through their part in the co-creation process. In doing so, Storbacka and Lehtinen (2001) 
argue that this may involve: a review of co-creation opportunities; planning, testing and prototyping 
value co-creation opportunities with customers; implementing customer solutions and managing 
customer encounters; and developing metrics to assess whether or not the enterprise is making 
appropriate value propositions.  
 
Second, an S-D Logic view of value creation suggests that customer’s resources to co-create value 
become central towards realising a firm’s value proposition. As Prahalad and Ramaswamy (2004) 
discuss, the customer as a co-creator does not mean a transfer or outsourcing of activities to customers, 
a customisation of products and services, or a scripting or staging of customer events; see Table 2. It is 
about collaborative, partnered achievement of outcomes and requires behavioural, information and 
process alignment. 
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Table 2 – The concept of co-creation (Updated/Adapted from Prahalad and Ramaswamy, 2004) 
 
What co-creation is not What co-creation is 
Customer focus, Customer is king or 
Customer is always right 
Co-creation is about join creation by the 
company and the customer. It is not the 
company trying to please the customer 
Delivering good customer service  Facilitating customer co-construction of 
the service experience to suit their 
context 
Mass customisation of offerings that suit 
the industry’s supply chain 
Joint problem definition and solving 
Transfer of activities from the company 
to the customer as in self-service 
Creating an experience environment in 
which consumers can have active 
dialogue and co-construct their 
individual experiences; product may be 
the same but customers will realise 
different experiences 
Product variety Embracing and recognising variety in 
experience 
Segment of one Experience of one 
Meticulous market research Experiencing the offering as customers 
do in real time 
Staging experiences Co-constructing experiences 
Demand-side innovation for new 
products and services 
Innovating experience environments 
from new co-creation experiences 
 
 
Whether or not an organisation chooses to contract on the co-creation of customer outcomes, and 
therefore act as a partner in the value creation process, is a matter of strategy. It may not be viable for 
all organisations or industries to adopt this type of business model. As Oliva and Kallenberg (2003) 
discuss, service systems for co-creation incur operating risk due to the fact that a service system or co-
creation takes responsibility for part or all of the end-user’s process over which they may have limited 
control. Moreover, not all customers may prefer the firm to take an active role in the creation of value-
in-use. They may indeed prefer to be the sole resource integrator and simply contract with a firm to 
acquire the necessary resources to achieve value-in-use on their own. However, the latter challenges of 
co-creation regarding customer context and resources provide opportunities for firms to innovate their 
offerings to better support a customer’s realisation of value without necessarily contracting to co-
provide them. Through exploration of use, firms can support the processes and practices of integration 
and provide information on other resources that might improve their use experience.  
 
 
Conclusion 
 
Service systems for co-creation are gaining a more prominent role within certain industries, not only in 
defence, but also in industries such as healthcare (with greater customer empowerment in their 
treatment), mobile telecommunication and the internet (with user generated content), and education 
(with self-study courses). Some argue that this is the world we are moving towards, a world in which the 
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customer and their resources are a partner in the processes and practices of the firm (Prahalad and 
Ramaswamy, 2000). As we have discussed, it may not be a question of whether customers and their 
resources are a partner to the provider in the value creation process. Under S-D Logic, customers are 
always considered co-creators of value, as value is phenomenologically determined by them, in use. In 
this case, it is a question of to what extent, strategically, that providers choose to be a partner in the 
customer’s processes and practices of value creation in use. Through a review of three widely published 
cases, this chapter summarises six challenges in the design and management of a service system for co-
creation; the determination challenge; the measurement challenge; the revenue challenge; the context 
challenge; the resource challenge; and the skills challenge. 
 
The challenges presented in this chapter have been identified through exploration of the co-production 
and co-creation of functional or operational outcomes in the context of business-to-business 
organisations. Future research in co-creation should also investigate service systems for co-creation in 
business-to-consumer outcomes. It is likely that in these context outcomes will not be limited to 
functional outcomes but may involve layers of functional and social outcomes. Furthermore, the balance 
of influence, power and trust in business-to-consumer markets are likely to be different. 
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